Oxytocin receptors in brain cortical regions are reduced in haploinsufficient (+/-) reeler mice.
Both oxytocin (OT) and reelin are particularly significant during development and the absence of either may interfere with normal brain development. In addition, reelin is critical to the development of the GABAergic system and GABA modulates the release of OT. Availability of the reelin haploinsufficient (+/-) reeler mouse (HRM) provides a model for examining the role of reelin in the development of the OT system and especially in the expression of the OT receptor (OTR). In this study we used immunocytochemistry and in situ hybridization in HRM versus wild-type (+/-) mice (WTM) to quantify OTR abundance in regions of the brain cortex. Our findings reveal that the oxytocin receptor (OTR), measured either by immunohistochemistry or in situ hybridization, is significantly lower in HRM. Areas showing significant deficits included the piriform cortex, neocortex, retrosplenial cortex and certain regions of the hippocampus. Both reelin and OT play a role in regulating affect and mood. Down-regulation of reelin has been strongly correlated with schizophrenia and it is proposed that HRM may serve as a model for neural deficits seen in both schizophrenia and autism. We report that HRM show regionally specific reductions in OTRs, especially in cortical areas, which previously have been implicated in social memory and cognitive functions. These findings offer support for the more general hypothesis that down-regulation of reelin, of either genetic or epigenetic origin, through associated reductions in the OTRs, contributes to the deficiencies in social behavior that are characteristic of both schizophrenia and autism.